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ML«MU 

£ ^cfl^S] i3#oj o)^ (anisotropic) ^afl. $7] A^tfl^o, o| 

^3 3^°fl 2,653 «^S!^r « 3£# ^t\JL. #7| 74 

# a^i. #7| Tfl^ o]^ 4J$^# °J#*M #7| 

S 1 

^ MR I 
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SI ^ °J ^{Systea and yethod for 

ualizing anisotropic conductivity and current density} 
E^S| W*J ^} 

5. 3a £ 3b^ 5. 1£J 3^^^ Cf^ ^Ajofl^ i4e}HB 

£33 ^.S.^£°i] cfl*> ^JES] ^ 

100 : 200 : MR I 

300 : 400 : C^lr«]°l ^cf 

500 : 21.31 : 

23.33 : £>i 25.35 : ^^^7| 

37 : 3*8M 

4M« 



o] AjAsjji ^c}. ae^M o|§ HM&Z 91*$ S£r *?7|*l <3#a} 

^^Sii. a ol^ofli o^ 7 > ;jl<gslol £c}. o|^o| 

I (Current Density Inaging) 7!£o|c+. #7| CDI 7]£s£ ^flS I2<4>E] -n-i 

£ J# TflA^M Uflijl 3<H|£# StfSK^ 7|#0]C}. 

asm °] CDI 7]££ 37M ^ZiBx.By.BJC- ^^^i <g7l 

MBI ^u] tfloflvH S\^M^o\ *Vq^ c+^# 7>^lC+. o}£- MR I Lfl 
^fll^ol ^*1*U 5U^ nfl. MBI #«1SJ ^Jj# ^^( ffi aiD mesnetic field) 2J 

a J*J°J z-HHf >a#sj 74^^t ^ ^ °>o| 7>^*r7] n8^ol 

. ^ MR I ^H]7j *1 »1ofi 3-3 7}^*> ^^-^ Bz >9£ 0}l4°M afi-g-ofl. 7 |#SJ 
I 7|#£ 41 74^BS. ^3 5L^ MR I Iflofl 

4$<*9K!4 ^) )# SJ^Al^o^ «H}^ ^74}^# 7>7lJ) SiCf. ^71 33 

O.S. 7)^- CDI7|## oj^ofl ^-§-*p| ol^Ct. 

£*1 ^ 7l^| ^Sjep] 7]^ 71 1970«d 

^7l°jm^^^#^ (EIT : Electrical Impedance 
mography) 7]&o) <Ut}. o] EIT 7|#£ ^3^3 ^7|^ t+E^lfl^ 7j*g# 
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^ J^ftto] ©l*g tfl^s) StfSltfth ^ <M2} oJiM ^ 

^^iv ^oq cm fi^oQ 3<y# 
*a ^sm^ *w®<*\ *m ^ 

# 37j*| 7>7j7| ^^-olct. 

a^L} EIT 7]#o| 7^J2 ^£3^ ^3 EIT 7|#oQ Sjog 

*3***Ka ^°g^?># *i^*iaci. ^ eit 7i^ofl ojsfl 

olEl^ <M ifl^-Sl *)^# ^Sjofl t^*| ?£^o} ^c+. i 

. EIT# #cfl>H^ #^2J 7J^## ^71 ng^ofl oj^^^jo^ s^ojj 

°c^°l ^^2] ^ofl 0}E| ^St^Tfl Sj^cfl. ^^S\ ^^Joll 

4»» H <J<£ ^ ^ Sic}. 

£ ^7l*J 7]£<N 7|#^«| ^^£r i?*^7] ^ofl o}#*V #o_3. 



*g #7i <*#ca# ugoQAi *H^5L2j *v ^tr mm #*i 

. #7| #7| tfloQ >MS 34f§# 

ifl^S] o|## £^^o| ^ S-iP^K #7| Tfl^ o|«JAj 

*$q 0|AgM # 7 | A#cJ]#o] <g#S}5[- C^Mo] ^ 

°\7\M #7| °J^5J i^ofl #£*}^ #7] ^#^#51 q]« x\<$ 

^ oj^en #7| o|^# i^#s| ^ #^# aw 3 xi-stM. 

#71 oi^^ #71 7fl#9 ^^2} #*fl W$ «l#ofl ^ #71 Tfl 

3 °1^# i^#2l #£# #4**83. ^*>7ll^ V^tf. 

#71 £#^£r #7j °J°\S\ i^^5l #£2* #71 71] #^ oJ#Aj 

#^-£1 t^oj ^cg^oi # OJ^O]^. #71 7fl#^ olt|J# £ £ 

21 #£# #*] £3#S1 ###$*£ *K**}th 

£ « <S#^ «<^£. A# cl )# fi ^ofl 

#*fl #7] 4344 Ifl^-ofl >H5. »^21 ^5*>*r ^TflS}: 
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S3£r2] «JU ?fl^^ #7| O]^ £3£r3 ^ ^ 

MS, z*U M J*J2] ^5*^ ^og>H. #7| 

^5. 3*«J^ #71 ^^cfl^oo 

^7) Oj«^ X3#SJ 7fl>l^ yX]^. °JS)S] i^#ofl 

#7| ^^cfi^ tflJ^ ^ S<3 *]#*F^ #7] ifl^- 

«h £ <3^S} >^7| ?J3J^ i3£2| iJTO ^£3* ^7] 7*)^ 

i3#2j ^ 7d£*Ka. ^7) TflAvg ^cfl## ^ 

*7i 7U^ o|«j>a i^#sj ^# ^«as t4¥^ «e*xi# d a 

o^7M. #7| ?J212) W #7| £*!^2j «J 
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00)02*. #7| ^^cfl^(S) vfl^oQ ^-y^ ^^f^oQ n} = >^7l ^cfl^(S) iflS] 

^U5L©# ^3*Kr HBI (200)5*. #7| ^<g£ ^^^oQ ^ #7) 

) fi^Sl 3^2* #7| A;*J3 7}^^i# oJ^-oM #7| ^3^#(S) ^ 

it£. (conductivity distribution) 2} ^^^S. xrlt (current density 
stribution)^ ?i]tf*Hr (300)*}. #7) ^^(S)S\ 5L^£-(i^r 

<£#) 9? 34f*l£. ^^#^o] ^^(400)2f, 3^ 

^^(100)on 3^ §5SKr *j4f3 (500) # s«*>ct. 

^7| ^^^^^(100)^. ^^ojuj i^^-ol cfl-L e 

ol^cH^l ^^(21)2}. #7] ^^(21)oQ #5*Hr (wire) (23)^ £ 

*m. #7l ^3*U#(S)2| a ^oq 3^(2i)# ^l^^fLS ^Aj7|^ 3°l 7f 

^7] A^tfl^(S)2| fi^ (boundary) ofl TMrUiSj 2fl^# ^^7] ^6fl 
*7] *R(21)# #7| ^cfl^(S)5j &*&o^~£i o]^ (separate) A| 7]^ ^oj u>^ 

*jc+. vqvm $ ^s] ^^^«a^^(ioo)^ ^^xiofl^. s. 2 on «m ^ 

#7| ^^(21)# #7) ^^cfl^(S)^.S^El o1^A|7l7] 3*fl #7| 3^(21)2} If 
aJ°?-§-7l(25)# 3 a^*>ct. #7] ^°!^7|(25)£1 *HS #7| 3^(21) 

^ ^7] A^cfl^tS)^ zlUji ^71 

<3"&7l(25)Sj ifl^ofl^ ^og^ ^o|L| *Ufl2J -§-°JJ# ^^7j7j #<ys|oj7i 

c}. ^ol)^ ^6fl^ #<>q# S^rt> 3?(21)«L£ J fEl ^^^^ 3 
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7} ^#71(25) W. ^^-§-71(25)0 # 

(21) ^#c8#(S)2l «1# 7J3*>& o)^A]?J3\ §A|o{] ^ofl^ 

Qom x\t$*i o|#eM #7l <^t8#(S)ofl 3^K> ^U*} 

$5«L2.s*J. 3^(21)2} 3^*>£r ^#tii#(s)2j e^°i]>H «ai sg 

£ w^SJ 34f^4^(100)S] t}# ^X|oI)^. £3a5! 3boQ £Alt> H>^ 7J 
3!^ (31)2}. #7] ^^(31)ofl o^^^ S^(33)S}. #71 *]^(31)# ^*}*V 

^(*3*JB)2| ^<3&7l(35)# X«l>t}. ^7| ^^^71(35)5} ^£ #7l 3 

(31)2} ^^5]H. t}^ ^ o. 7 g^ € ^ E g £ #71 ^#ta#(S)2} ^«H}. 3 elJl 

71 ^^^71 (35)3 ^¥°fl£- ^0]l4 ^ofl*] #*J)^ 5^*> (37)7} # 

#7| *J*«|«MlOO)5€- ^#3l#(S)£l fi^oQ ^£|JI. t)^o{] *V ^oj 
4f^^y (100)oflc> ^^7} *=7fl ^Cf. tt}B*A| Jp 7fl5} 3^^4^(100)0(1 Sj 

#7| ^#c8#(S)tfloQ ^^7} §^Sjc}. ^^^«y^^(100)°l 7t\^rO EEKll 7}# 
# "II. ^71 ^#cf|#(S) WJoQ ^Qj^l 3^°J^(100) #ofl xfl«> 

3^2} ^ N£ E(E-l)/2 7flolc}. o|- # 7 | ^#cfl# ( S ) iflofl^ £3- ^ 
^2} ^c}. #7j 3^°J^(100)SJ # A}ol2j ^<y = s ,j (y=l.2....N)E}j! 

t}. ^7i 3^ #7] ^#^#(5) ifloflAi ^ £ Ji=(//^. //* y/^)^ u 

^17] t}. 

#71 MB I #74(200)^- #71 
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°0 #7l ^#<3#(s) 1412] b>q ^#*m. ^ei. #7] 

i § #7j Iffil ^A] (200)21 ^:*J#(main magnetic field)2f ^^t> z^tf°fl ofl 1 ^ 
^ ^£21 A^W. ^. #7] MRI #*1 (200)^ #71 ^^cg^(S) 

«0 ^ 1 2 . I 3 I^oQ 2]o!l «h$*Kf 74^ 

SlWz.&s.&z "r)^ *#?m. 

#71 <3*HM300)^r 3^*1^(100) #71 *j^f 

^^doo) #o.^ e>oi^ #7i ^#cg#(s) qioii #71 3^ 

^^(100)^0 ^olW. i*V #7l olAV^-{300)^- #71 MRI (200) <H) Sj^ 

? 7}^ ^JlBj^ofl *$&t\o\ #7] ^3^#(S) Vfl^ ^ Tj^ofl 

21 Ol^i^}^. A (3X 3 <j8<g S fi^)^ 3^5. Ji# Tfl-ittm. <*7\M. # 

A-& ti^# o5i ^<g^oio £ p- 1 ^ ^ sm. aeia. #7l 

Zflo) ^(400)^ #71 A 51 ^S-^S JjoQ ^ #71 ^#t8#(S)2l »f 
W 3#S*tM. 

°l7l. 5. ICQ £Aj«I H}£} ^O). A3cfl#(S)2| ^. >J^]51 fi^ofl cH*o| 

^^^^(100)01 ^-^cf. oj^ i^^. A # ^71 ^dB^^ ^#cfl#(S) vfl 

^^^(100) £- »\o]5L 5711 %2_i\o\ HQ*} TJ^o^ HflAisjoJot *Vc*. 

71 M. #71 Ol^ A^r ^2] S^^^. 
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#7) A^ 97^51 tJJtf S^sJtIdJ °™o| 

<U*}5L #£ «3.o| §<yo}ji ««2j «3«>i 45 t^^Hs <y*ns o| 

^ S3# Afc # 67M ^A). °1»<^ A5J 67^ 

WMh 77}^j «^sj 3^7} ^33]#<s) ma ^sJSr #>M°flS *M 

g^7|^ *>C*. 

#7j ^^cfl^(S)£| fi^oQ ^71 ^^^«a^c+(100)o] Jf^ #3)5. #71 
#(S)£r MHI #*1(200) i^ofl ^oQ . #7) ^^^(100) 

«flS >y^O>Jl. ^=1^ #7] ^^^«a^c+(l00) #611 #71 ^3cfl# 

) vfl^oq 3^ ii (/=l.2....7)# T^eflS o|ng. MR I #*l(200)*r #7| 

3tfl#(S) iflofl ^ ^#^(n.l2....l7)oiJ 5Jb8 ^t}^ #7] *#cfi 

(S) UJS] 74^ #71 ^^tfl#(S)S] fi^ ^<tf ^li--^ 

#71 MR I #*1 (200) 2 *#tWl 6H^*^ ^ ^5E.£l #-&°># ^3*}^. 

7M. #7i ^ ^i*.^ #7i >4^^ ^^•a^uoo) ## -g^og #7j ^ 

OISI ^Tfl^ (boundary) ofl^£l ^^Ojcf. -a. # 7 | ;£<tf ^1 
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^-iHf (300)^. #7| (1 1 . 1 2 I 7 )oQ £}63 ^7} 

^Cj. oj7|>H. ** °^ *HJ"g^>oQ>*|o] (magnetic pernteabi 1 i ty) o| c| . 



13 
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sy ay dy dy-ey 3 x dy d M dy -3 r 3y 
sy dy ay d-y-dy djy d x dy -d r ay 



- 3 3 x o i 2 

- d r O 12 + 3 

3 x a23 

-°11 +D 2 
<»I3 



# b «m. 



sy *y o s y-iy i t oy *jy-d,dy 
ay sy o/ i*y-i*y i^y iV-i.^/s s ^ ^ 1€ . b 

UsS ^ Sit}. 

#71 MR I #7j(200)ol] ojsg TMrlJi #7| ^#c*]#(S) ifl^Sl ^ 

K/(/=i.2....7)# #71 ^# iofl tfl<y*^ #7| 8 # 4*5.^ ^ xm. ae4U ^ 

^#*8#(S) ifl^Sl *m £^ #7] ^3^(S) #*fl 

^ #7| ^#cfl#(S) xflJfSj *j<& K% ^#o] §7}>-5}£S ^5} 

^*fl ^*t# 3# o|£*V H}^^j»e1^# A^§-*M. #7l 8 # o\&i\T$ ol## i 
^ *V #£ °"t *l*J*h UiHT] 5L^ #^# 4* sm. c*x| ^4 

i^^- #£# *J]Sjef l^T] #£-^{ a ». ««. 

#7] ol## A 2| ^« o 33# ^ S >71 WiftMlr 4>**# 2# o|# 

t}. 4^*1 i# o|^.*}ol 7fl#si s.^^- #^ °»». a ». a ". 3<tf 
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2] 



$y a;V 








3^ ».V 





^0>OjS>C+. #2J Tfl^ 4***^ 33} H^j^°J o|-§-y^. 
3] V-WVrVo (y = i >2 7) 

-.1 V - M ^ 

^7] 41* «*W|-«U00) #2* 3^71 # 

j. aelJl ^71 ^-Tf^^^y (100)^-°} all^ll- ^TflSj^ FEM (finite element 



a^i-h 4^*1 3# o)&i\o\ y/Q o]*## a# «*o>o^ 

OT. *fr*M20 A{> ^7| ^ofl-y TO ^o^ch #7l 

+«r4B(+«t4l. ^^2. 3)£r °|£eM #7l «!^(300)7f A 
3ttTO *l#*te 2}#£ 

^7] oms) 4^ 30Q #7] 2i7| 

#7l ^#cg#(S) H^oQAiSj #£ *>fc c8°J*M #7l ^#tfl#(S) ifl 

4«o s - tgtg ^H 0] 7 ^ eH ^^^tiu i-fe- °J*fl 

Z^S. i3#sJ #.2.5. <y#3 4* a^Jl #7| 

d*m£ -§J#^ £71 oj§*M 3<tf#o|cf. #7| £ 

i3# o\7]M. #7] Z^JS. #£ g/£r #71 34* Ii O=1.2....7)ol] ^ 
43 V t^.V*- ,>-0 (j=1 2 ?) 

<82\2) £7} A -% °\%*}<A #7] ^#C*]#(S)S| *]<tf ^- -o| ^6fl*l 

i*. #7] * V ~ • #3} #71 THr^i #71 ^^1 lofl cfloj 

°* OJ^# X...,o] 7fl#«H*. 
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„ $7) o]*s^ -*-.ioj «j^>a^^€- 5L^i^ ^-sj ^ 

oj] H]&M ^^SJ ^ 3 7}^^^. ^H*^. #7] *)*>^ i3£ 

<-.o ^cg^(S) LflJfSj £^ #°17) na^o]c|. 

teration) <g3)Sl o|-§-ftH}. t}£-o| ll^...-^.H<^ ^oj . 

3 ^*]2J 5E.3# ^-2] 7fl>43 ^ >g^Sj 

Xl^ «o] & « 3 t4^ ^o>^ ag^Tj m ^7M1?I 

^«H4 43} 1. *f>*Hl 2£ »}^ 7fl#*H}. tt^. ^71 o]^j c* 

2J ^£2} ^7] 7$$% ^-"3 ^TJSJ 7\7\ & ■= 

^ *mz ^7| 0 |^>a ^-"^ ^ <A 

H. $7] o}At\o) ^7| ^cfl^(S) tfl^f} SWW. 

aiML+ #7| Tfitf^ >g^o| ^ *M^5. UL3 

^ ^<H^ 5o]^ ofli ^ C}# ^ <UC}. ^. ^7] *]>^ O}^ 

>»«,,o. ^71 #^ofj ^t]d> i*j#ofl uiofl ^ hH 

^ 37iU ^ Si^. <M i^#oQ cfl*} #7] 7fl#£ 

^ «fl T^o}^ 74l7ief7| ^ofl £ ^ofl^^ ^71 5 ig 3<tf # 7 | 

A>5i S£ TJ^J ^.1,^ ol^.*M ^71 0|#>8 ^-"^ ^TflQJ 
cMeJSMr ^7^ ^ Sl^. W ¥*HM . ^7] ^« £^ 
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•y\ ^'l^oj B |#o{] d}ej #7| o]^ ^ ea 

ol*. #7] o]«£>8 ^-moj #7i 4ofl rfl«a*m aofl cfl 

0 °l#*}oi #7| ^cg^{s) tfl^# <3tfs}*m. 

«W ^o|. £ X^. ^2} MR I 

£th 34WJ4^*# ?1^£J MRI ^ >^#^^. 7]&2\ MR I ^ 

^■^^ (functional imaging) # ^l^^J ^ SJ£.dJ o)S ^jofl >4]3.-§- £] £ 32 7l# 

^If ^cH. ±5o|] nqs] (aflofl 3.7m ^<y^ nfl 



26-18 



oQ sa** <a#a *a^t* ^ sm. 

3/^-3" ^4^71 (electric/magnetic stimulator). 4]§ *J)7l 7l (def ibri 1 lator) . ^ 
£#7} (cardiac paceaaker) § 3*M oflM*l# o]£^ ^!^7|7|l4 *j£7|7l£j 
^S^7> 7}^6^r^. 

o)$<hm ^*$*y #eB ^ 7i^ o|%*^ om 
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1) 

3*+fl+eH #7] ^^tfl^ vfloQ >HS 

«ae*H*;> ^<He^. ^71 ^H^is) «^ oi#^ ^7| A^tfl 

ifl^sj ^ <3^2|. 

2] 

^71 Ul^- #7| ft} >g^.# ol^-*M #7] 

x] 2 ^ su<hai. 
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ay ay ay *y-a*y a.ay a M sy-a,ay 
ay ay sy ay-ay a, ay a.ay -a r ay 

°». c ". °». a = 2 . c =>)# £3^ 5) ^^ D J£ <9#S* M 

S3. 

4 2 W 21<H>h. 

#7) ^ 7H^j£2| W o|*S>o| ^7| 



"a 
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ay 5.v 



jy oy 



W« 5} 
W^l §5*>£r ^7i]fiJ; 

*aX\2l: 

^71 o]^ £^^2] ^ ol-g-^ol ^7| ^3d]^ 

St 1 ^ 6J 

*] 5 ^ofl QjOjAl. 

#7j ^ >8£## 7fl^>- c^j]- _ 

^7| A^tfl^o] vfljHL 3^ gj a ^ >joj # 

+7flfif: 



26- 
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7] 



ay ay ay o*y~a z y a^y a M ay -a y ay 
ay ay ay ay-a-y a x ay a x ay -a y ay 



- a jVf2~*~ & x°Z2 

- a r <= l3 -*- a x <>23 



, n « I3 0 „ o„ o 33)# ^ o_S c}^ % 34f*l5E 

*l 6 ^oj] ojo^vH. 
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- 0 A- 5 J,- d .(a „ a ,l J +cr M a /) 



3,^ O.V 






( 5,o J 






3^ o 3 V 
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